

















































​𝜑↓𝑗 = ​𝜑↓𝑗−1 + ​2𝜋/​𝑛↑𝑖  (1+𝑘𝛾)	𝑗=2,⋯,​𝑛↑𝑖 	 ​𝜑↓0 =0	
•  長軸:  aj 
•  短軸  :  bj 
•  角数  :   ni    
•  座標 :   xi , yi 
•  傾き :  θi	
GRENE 北極気候変動研究事業　特別セミナー 
北極海航路の持続的利用実現に向けて2015.11.6	
a)  r = 3 [pixel]	 b)  r = 6 [pixel]	
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including2 tenth of big floes and 4 tenth of small floes 	 including 2 tenth of big floes and 5 tenth of small floes 	





























Arctic Ice Regime Shipping System	
by Canadian Transport	
Ice coverage in an area is 
determined by its total 
concentration, expressed in 
“tenths”. AIRSS uses the 
partial concentration of each 
ice type in determining the Ice 
Numeral.	
1 – 3 tenths 
very open water 
less than 1 tenth 
open water 
7 – 8 tenths 
close  pack/drift 
9 tenths 
very close pack 





very close pack 










CAC1	 No Limit	 no limit	
CAC2	 Multi-year	 no limit	
CAC3	 Second-year	 no limit	
CAC4	 Thick First-year	 >120	
Type A	 Medium First-year	 70-120	
Type B	 Thin First-year(state2)	 50-70	
Type C	 Thin First-year(state1)	 30-50	
Type D	 Grey-white	 15-30	




CAC-”Canadian Arctic Class” vessels	























































a) 6 directions	 b) 12 directions	 c) 24 directions	
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①　prediction image	 ②　navigation area	
③arrangement of the 
milestones	
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